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FIRST OFFICE ACTION 

1 . The following |s a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this Office 

action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,4-6, 8, 9, 12-20 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Watanabe US Patent No. 5,880,565. 



Claims read onto Watanabe's teachirig as follows: 



The claims: 


Watanabe's teaching: 


1 , A drive apparatus for a brushless 
motor, 

the brushless motor including a rotor 
having opposite magnetic poles arranged 
on a periphery of the rotor, 

and a stator facing the rotor 

and having at least three interconnected 
coils at equal angular intervals, 

the drive apparatus comprising: 


Watanabe's Fig, 1 teaches a drive 
apparatus for a brushless motor, 
the words "brushless motor" is repeatedly 
mentioned in the text, for example, column 
1, lines 6, 37; column 4, line 57; column 5, 
lines 24-25; etc. 

Fig. 3 shows the rotor 2 having opposite 
magnetic poles N-S-N-S-N-S arranged on 
a periphery of the rotor 2; 

Fig. 5 shows a brushless motor 1 with field 
winding 3 facing the rotor 2; 
the field winding 3 has three phases U, V 
and W; 

Figs. 3 and 6 both show stator phases U, 

V, W; 

each phase has Iwo coils U1 , U2; VI , V2; 
W1 , W2 arranged at equal angular 
intervals; 
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memory means for storing drive data 
which represent drive currents to be 
supplied to the respective coils at each of 
predetermined angular positions of the 
rotor; 

control means for reading those drive data 
which best match a target angular position 
of the rotor, from the memory means, 

and for npnpratinn drivp ^innf^lQ hpQpH nn 

the read drive data; and 

a drive circuit for supplying the drive 
currents to the respective coils, based on 
the generated drive signals. 


Fig. 1 shows a "LEARNED VALUE 
STORAGE MEANS" 12, which is a 
memory means for storing drive data 
which represent drive currents to be 
supplied to the respective coils at each of 
predetermined angular positions of the 
rotor; 

Fig. 4 shows the current patterns P1-P6 to 
be supplied to the winding 3 of the 
bmshless motor 1 (or the actuator 1) 
corresponding to the different angular 
positions of the rotor based on sensed 
voltage by the sensor 6; 

Fig. 1 shows an actuator control means 
1 7, which is a control means for reading 
the pattern data from the learned value 
storage means 12; 

17 is a drive signal; 

Fig. 1 shows an actuator drive means 18, 
which is a drive circuit for supplying the 
drive currents to the respective coils, 

hf^spH nn thp npnprptpri Hri\/p QinnalQ 


4. The drive apparatus according to claim 
1 , wherein the brushless motor controls 
movement of an electronic throttle valve of 
an enoine 


Fig. 5 shows an electronic throttle valve 5 
driven by the brushless motor 1. 


5. The drive apparatus according to claim 
4, wherein the target angular position of 
the rotor is determined by a position of an 
accelerator pedal. 


Fig. 5 (at the lower-left corner) shows an 
opening degree "A", the opening degree A 
is detennined by a position of an 
accelerator pedal. 


6. The drive apparatus according to claim 
1 , wherein the drive circuit includes a 


Fig. 5 shows a 3-0 bridge circuit 8 (an 
inverter circuit) having six FETs. 
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nliiralitx/ nf fiplH pffpnt trsrmi^tnr^ 




8. The drive apparatus according to claim 
1 , wherein the at least three 

intprrnnnprfpH rioil^ arp 3 y n nnil<> a 

II llwl Ov/l II IwOLw^.^ Cll w W /V 1 1 V/wllw III iO CI 

natural number). 


Figs. 3 and 6 shows 3-0 windings having 
six colls; thus, n = 2. 


9. 12. 13. 14. 


Method claims similar to claims 1, 4. 5. 8, 

respectively; 

discussion is omitted. 


15. An apparatus for driving a brushless 
motor, the brushless motor including a 
rotor having opposite magnetic poles 
arranged on a periphery of the rotor, and a 
stator facing the rotor and having at least 
three interconnected coils at equal angular 
intervals, the apparatus comprising: 

a controller for generating drive signals 
corresponding to a target angular position 
of the rotor, 

when a difference between the target 
angular position of the rotor and a current 
angular position of the rotor is smaller than 
a predetenmined value; and 


same as that of claim 1 except now 
referring to Fig. 5; 

Fig. 5 circuit includes an actuator control 
means 17, which is a controller for 
generating drive signals corresponding to 
a target angular position of the rotor, 

applicant should read column 3, lines 6-12, 
these lines state the same inventive 
suDjeci mailer as ciaimea, 

these lines state the inventive subject 
maner as toiiows . 
"text (and explanation)" 

1 nus, provision is nisoe ot b sensor tor 
detectino the Qccelerator onenino dGor^f^ 


A (this angular opening degree A is a 
target angular position of the rotor) and a 
sensor 6 for detectina the throttle ooenina 


dearee T (this throttle opening degree T is 
a current angular position of the rotor) the 
rotor 2 of the actuator 1 is couoled to the 


rotarv shaft 5a of the throttle valve 5 
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a drive circuit for supplying drive currents 
to the respective coils, based on the 

npnpratprl ririx/p QinriAlQ 


suDDorted in the intake oassaae 4," 

the word "difference" is not mentioned in 
the text, but there is always a difference 
between the target position and the 
sensed position, or otherwise, the servo 
control becomes un-necessary; 

the difference can be any value because 
1116 so-caiieu a prcueiermineQ vaiue is 
un-defined; 

text continued : "and tlie field windina 3 is 
excited (the windina 3 is excited bv the 
Inverter 8) based upon ttie ooenina data to 

Hrix/^ fhf^ rnfnr 0 in nrH^r fr\ mnfrrsl fh^ 

L//fvC7 LI 1^ l\Jl\JI til kJIKJKSI IKJ OC/l/l/L/f 11 IG 

amount of the air intaken bv the enaina. " 


the reason of the excitation of winding 3 to 
move the rotor to the target position is 
because there is a difference. 


16. The apparatus according to claim 15, 
wherein if a difference between the current 
angular position of the rotor and the target 
angular position is greater than the 
predeternnined value, 

the controller does not generate the drive 
signals, 

but selects two of the three coils based on 
the angular position difference 


this limitation reads onto the case that if 
the accelerator pedal is suddenly 
increased to a larger value (suddenly 
accelerate), 

the controller determines that next phase 
windings should be excited in order to 
increase the throttle valve opening, 
therefore, the controller does not generate 
signal for the currently excited windings; 

it is noted from Fia 5 that two windinas 
must be excited at any time because there 
is no center tap for exciting each individual 
winding; 

in order to further open the throttle valve, 
the controller energizes the next further 
two windings to further opening the throttle 
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and supplies signals to the drive circuit so 
as to supply appropriate currents to the 
selected two coils, until the angular 
position difference is not greater than the 
predetermined value. 


valve; 

the controller energized the next stage of 
windings to further opening the throttle 
valve via the inverter circuit 8, so that the 
target value (the accelerator pedal angular 
position A) and the throttle valve opening 
angle T is consistent, see Fig. 5. 


17. The apparatus according to claim 16, 
wherein the predetermined value is 60 

UCUI www* 


for each next winding excitation, the 
angular position increment is 60 degrees 
because there are six coils onp circle 360- 

k^wwdUww il Iwl w wll w wl/\ wwllw, wl Iw wllwlw www 

degrees divided by six coils gives 60 
degrees per coil. 


18, 19 and 20. 


same as that of claims 4, 5 and 6, 
respectively. 



3. Claims 2, 3, 7, 10, 1 1 are objected to as being dependent upon a rejected 



base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



5. Any inquiry concerning this communication should be directed to Bentsu 



Ro at telephone number 571 272-2072. 
12/10/2005 




Senior Examiner 
Art Unit 2837 



